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Abstract
The main objective of this work is the monitoring of drinking water quality of Cluj region. Several studies have
been carried out to analyze the quality of drinking water coming from their water distribution system. In the study were
collected and analyzed also surface and groundwater used as raw water by the Operators. In the collected samples there
were analyzed: physical parameters (conductivity, pH, turbidity) and chemical parameters (chlorides, nitrates,
oxidability). The results interpretation was made according to admitted limits provided by 458/2002 republished in
2011 and 311/2004 Laws. In the areas with agricultural activity, the nitrates presence was observed in relatively stable
concentrations in time. The condition of the water supply networks is a factor which contributes to the water quality.
Keywords: drinking water, quality parameters, admitted limits.
1.Introduction
The concept of water quality is complex
because so many factors influence in it. In
particular, this concept is intrinsically tied to the
different intended uses of the water, different uses
require different criteria.
Concerns over how to correctly measure
water quality have increased in recent years, after
the European Water Framework Directive (Directive
2000/60/EC of the European Parlament and of the
Council, of 23 October 2000, establishing a
framework for Community action in the field of
water policy) went into force [4, 19].
Safe drinking water is generally obtained by
complying with specific water quality standards
such as European Union Drinking Water Directive
(Council Directive 98/83/EC, 1998) [18].
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Determining and monitoring the quality of
drinking water is of primary importance for
countries as well as communities.
The ensuring of good quality drinking water
is a basic factor in guaranteeing public health, the
protection of the environment and sustainable
development.
The Directive 2000/60/EC [3] for water
resources and its Romania version Law 458/2002
and 311/2004 [25, 26], impose the organization of
monitoring networks for a variety of quality and
quantity parameters of potable water.
Water is an essential element for life.
Freshwater comprises 3% of the total water on
earth. Only a small percentage (0.01%) of this
freshwater is available for human use.
Unfortunately even this small proportion of
freshwater is under immense stress due to rapid
population growth, urbanization and unsustainable
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According to a UNO report, the world
population is increasing exponentially while the
availability of freshwater is declining [2].
In the present day, water monitoring is used
to help water resource managers understand and
avert potential negative impacts of anthropogenic or
natural factors on water resources. Consistent and
comparable long-term water quality, and quantity
monitoring data are needed in order to, for example:
(1) describe the status and trends of a water
resource, (2) identify existing and emerging water
quality issues, and (3) determine compliance with
regulations [3]. Water is clearly fundamental to
sustaining any city and is a commodity that
increasingly needs to be holistically managed.
An integrated understanding of the urban,
often contaminated, water cycle is hence regarded as
crucial. Traditionally monitoring and management
of groundwater and surface-water resources and
quality are largely undertaken in isolation [10].
In the Quebec City region, for example,
reported that the rejection of tap water is increasing
and bottled water is being used frequently, often in
alternation with tap water (43% of respondents to a
survey in the region). Past studies have shown that
people reject tap water mainly because of concerns
about health risks or for organoleptic reasons (i.e.
color, odor and taste) [11].
In some European countries such as Romania
or Germany, the water distributors must ensure that
microbial and chemically clean water reaches water
meters. After that, the owner of the building is
responsible for the water quality. Up to the water
meter, the drinking water quality is very good, but
the drinking water collected from the customer tap
could have a lower microbial and chemical quality
than the water produced and distributed [13.14].
Cluj - Napoca is second most populous city in
Romania after the national capital Bucharest and the
first in Transylvania, located in the northwestern
part of the country and represent Cluj County
municipality residence. The source of surface water
is used Tarnita, Somes Cald and Gilau Lakes.
2. Material and Method
The collection of samples was carried out by
the members of water analysis laboratory of the
Water Treatment Plant Gilău from Someş Water
Company, carefully following precise instructions
and detailed protocols in order to avoid any
contamination during sampling and transportation.
During the period January - December 2013
the parameters that belonged to the Routine
Analysis were analyzed, according to the Ministry
of Health about the frequency of the sampling and
the quality of drinking water regulations [16, 17].
During 2013 the parameters of the Check
Monitoring and the Audit Monitoring were analyzed
according to the national and European relevant
legislation about the quality of water used for
human consumption [18].
The turbidity was determined using a HACH
2100P turbidimeter, according to the European
Standard EN ISO 7027 [20]. The pH measurements
were carried out using a WTW multimeter Inolab
740 and determination was performed according to
the International Standard ISO 10523/2012 [22, 23].
Nitrates were determined using a LAMBDA BIO 40
UV-VIS spectrophotometer from PERKIN ELMER
according to the SR ISO 7890-3 [23].
The volumetric titration method has been
used for the following determinations:
permanganate index and chloride [21, 24]. All
equipment, apparatus and instruments are kept clean
and in good working condition in accordance with
manufacturers’ instructions.
The sampling is carried out according to the
monitoring program at selected sites, the program is
formatted at the beginning of every year, by taking
into account the legislation mentioned above. The
realization of the sampling program secures the
necessary conditions for prompt and reliable
sampling and transportation of samples. If a
divergence of the parameters’ limits is observed, the
sampling and the analysis are repeated. From 2013
the sampling sites include: R1- the entrance to the
distribution system (near the treatment plant) RTG-
Grigorescu tank and the consumers’ tap (CPM -
Capus city).
The number of samples and sampling
frequency is in proportion to the water consumption.
Three types of drinking water were evaluated and
compared: R1 - the entrance to the distribution
system was surface water from Tarnita Lake (or
Somes, Gilau Lakes), CPM drinking water was from
groundwater and RTG water was surface water and
groundwater in combination.
3. Results and Discussions
For all the analyzed parameters, the
laboratory uses standard method, reference materials
and certified reference materials. The precision and
uncertainty of all the physicochemical methods were
calculated and ranged in the relevant standard
methods acceptable limits.
3.1. Physical water parameters
The concentrated results of the physical
analysis, from water tank and internal supply
networks samples, for the period 2013 are shown in
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MOŞNEAG Silvia Claudia et al./ProEnvironment 7(2014) 110 - 116
fig. 1 for turbidity, fig. 2. for pH and fig. 3 for
conductivity.
Turbidity is an aggregate measure of
particulate matter in water while particle counts
provide exact numbers of particles per milliliter in
specific size ranges [7]. The turbidity (fig.1) is low
in all three types of drinking water and do not
esceed the limits indicated by the legislation, the
maximum contaminant level (MCL) is 5 NTU for
turbidity. However, in general, the real risk
associated with high turbidity of drinking water is
generally lowest at the entrance to the distribution
system (near the treatment plant). Indeed, it is well
known that the real quality of water starts to degrade
as it moves away from the water plant and
approaches the distribution system extremities.
Turbidity does not have a health based guideline,
but it is recommended that it should ideally be
below 0.1 NTU for effective disinfection (World
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Figure 1. The variation of turbidity of drinking water
Fig. 2 presents the variation for all the three
types of drinking water, it can be observed that the
pH values corresponds to accepted lows for drinking
water (6.5 - 9.5 pH) [4, 5]. The pH was mainly
neutral for all three types of drinking water indicates
the H+ ion concentration being influenced by the
total amount of CO2. The CO2 generation under
natural conditions leads to increased acidity, while
consumption of CO2 increases the alkalinity [6].
There is no health based guideline for pH, although
a range of 6.5 – 8.5 is often used suggested because
aquatic life is negatively affected below pH 6.0 .
Additionally at low pH, the water is corrosive and
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Figure 2. The variation of pH of drinking water
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Electrical conductivity (EC) is an important
indicator for water quality assessment. Since the
composition of mineral salts affects the electrical
conductivity of groundwater, it is important to
understand the relationships between mineral salt
composition and electrical conductivity [12]. Fig. 3.
shows the variation of conductivity in all three types
for drinking water. It can be seen that the value of
conductivity is higher for drinking water from
groundwater (CPM - Capus city) than the values
obtained for surface water. This is influenced by the
composition of mineral salts in the groundwater.
From the observation of the results (fig. 3) it can be
seen that the value of conductivity for all three types
of water do not exceed the limits indicated by the
legislation (MCL = 2500 µS/cm) [25, 26].
Figure 3. The variation of conductivity of drinking water
Wilcox (1948) diagram classifies water
quality based on the electrical conductivity ( EC )
and sodium concentration of water. For this
diagram, an EC level between 0 and 750 µS/cm is
determined to be excellent-good and an EC level
between 750 and 2000 µS/cm is good-permissible
for irrigation. Water with an EC level greater than
2000 µS/cm is considered to be doubtful for
irrigation. Alternatively, the USA Salinity
Laboratory system uses EC together with the
sodium, magnesium and calcium concentrations in
the water. According to this system, water with EC
level between 100 and 250 µS/cm has low, between
250 and 750 µS/cm has medium and above 750
µS/cm has high salinity hazard [15].
3.1. Chemical water parameters
The chemical parameter values determined
during the study period for drinking water is:
chloride, permanganate index (IP) and nitrate. It can
be seen in fig. 4 the variation of chloride of drinking
water. High chloride concentrations have been
recorded in drinking water obtained from
groundwater (CPM), but is not exceed the limits
indicated by the legislation (MCL= 250 mg/L). The
increased chloride concentration is consistent with
free chlorine residual concentration [15].
Fig. 5 shows that the organic loading
expressed by permanganate index (IP) was smaller
than the maximum contaminant level (MCL = 5 mg
O2/L) in all three types of drinking water. A small
increase of permanganate index concentration in the
drinking water samples from the surface source is
observed in comparison to the drinking water from
groundwater. Permanganate index constitutes an
indicator of drinking water pollution by organic
substances of natural origin or either anthropogenic
(e.g. humic or fulvic acids) [21]. In drinking waters,
organic matter serves as a precursor for disinfection
byproducts and may enhance the survival of
microorganisms [7, 9].
Nitrate ( is one of the most important
water quality parameters and was measured in the
drinking water samples. The figure 6 shows that the
variation of nitrate concentration from the all three
types drinking water. An important increase of
nitrate concentration is observed, especially in the
drinking water from groundwater in comparison to
the drinking water from surface water, but not were
greater than the maximum level.
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Figure 5. The variation of permanganate index of drinking water
The European Union Directive on drinking
water quality (98/83/EC) established the maximum
contaminant level of 50 mg/L [18].
On the other hand, the U.S. Environmental
Protection Agency (EPA) has set a Maximum
Contaminant Level Goal (MGL) for nitrates at 10
mg/L, because EPA believes this level of protection
would not cause any of the potential health
problems described above [27]. The presence of
nitrates can pose serious health risks, especially for
infants and pregnant women. Elevated nitrate
concentrations in drinking water can cause
methaemoglobinaemia (or “blue-baby syndrome”)
in infants and stomach cancer in adults [1, 5].
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Figure 6. The variation of nitrate concentration of drinking water
4. Conclusions
Generally, the drinking water quality depends
on its chemical condition. The chemical parametric
values set monitored in the present study for all
three types of drinking water is in accordance with
legislation, but the water is easily infected during its
transportation from the source to the internal water
supply network and finally to the consumer. It can
be concluded that is an essentially differences
between drinking water from surface source
comparison with groundwater source. Nitrate,
chloride, conductivity are higher in groundwater, on
the other hand the turbidity and permanganate index
are smaller in groundwater. The pH value was
mainly neutral and have no essentially difference
between types of drinking water. Exploitation of
surface water and groundwater simultaneously
would allow a maximization of water use efficiency
and should meet the growing need for drinking
water. The condition of the water supply networks is
a factor which contributes as much as the drinking
water quality.
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